TEPPEROVÁ JANA, PAVEL JAN. 2016 Ability to predict the impacts of proposed tax changes is crucial for effective and transparent tax policy. The ex-ante impact evaluation of proposed changes is in the Czech Republic part of the Regulatory Impact Assessment process and assumed effects are published within the reasoning reports to the amendment laws. We use the top-down approach to calculate ex-post the impacts of the most significant changes in personal income tax and contribution on obligatory insurance on public revenues and compare the results with forecasted effects from reasoning reports. We use data for the period of 1994 to 2014 and create three models to quantify the impact on personal income tax revenue, social security contribution and health insurance contribution. The results show the tendency to underestimate real effects about a third to a half when calculating the projected impact on public revenues. For more accurate estimations we recommend higher transparency in presented methodology within the Regulatory Impact Assessment process and evaluation by independent institution for changes with significant impact.
INTRODUCTION
Transparent fiscal policy depends among others on the ability of policy holders to forecast impacts of proposed changes on public revenues. These forecasts are usually presented within the reasoning reports of the proposed changes of the legal acts as well as in the documents prepared for the European Commission (e.g. Convergence Programme).
One of the measures taken to improve the quality of such forecasts is the process of RIA (exante Regulatory Impact Assessment). In the Czech Republic, RIA was fully integrated into the legal process of proposing new legislation since the end of 2007. RIA's main goals are to systematically improve the legal environment, contribute to the transparency of the public sector and to higher awareness of planned legislation, as well as to eliminate unnecessary changes in the legislation. (Government of the CR, 2015a) Regulatory impact assessment, even though in specific forms, is considered to be important part of the regulation process within the European Union (EU) and OECD countries. (Staroňová, 2010 , Vítek, 2012 In some EU countries also the concept of independent fiscal institution (also called "fiscal council") is used as important part of regulatory impact assessment processes. Fiscal councils usually consist of independent economists. As non-partisan institution, it should monitor the processes and proposed changes in the public sector, and provide qualified evaluation of the governmental impact assessments as those can be influenced by the governmental intentions. Fiscal councils currently recorded by the European Commission are in 24 states of the EU; there is no such institution in the Czech Republic. (European Commission, 2015) As an attempt to have similar fiscal institution in the Czech Republic can be considered foundation of National Economic Council (NERV) in 2009 and for the last time suspended in August 2013 (Government of the CR, 2015b). No similar independent body to serve as fiscal council has been introduced in the Czech Republic since then.
For further improvement of impact evaluation expost analysis of the accuracy of predicted impacts is important; however there is very small number of academic articles in the Czech Republic, which are dealing with this problem (e.g. Dušek et al., 2014) . In most cases the papers are focused on the analysis of the impact of reforms on income distribution and the question of the impact on public revenue is not being solved.
Public revenues resulting from the income of individuals are mainly in the form of personal income tax and obligatory contribution on social security and health insurance in the Czech Republic. The legislation relevant for calculation of these payments has been subject to many changes since its introduction in last decade of 20th Century. The impacts of most significant changes had been calculated and stated in the reasoning reports.
The aim of this paper is to calculate ex-post the impacts of the most significant changes in personal income tax and contribution on obligatory insurance with the use of empirical analysis and compare the results with forecasted effects from relevant reasoning reports.
Structure of the paper is as follows. Firstly, we discuss theoretical possible approaches of evaluating impacts of reform changes, then we describe main changes in direct taxation of individuals in the Czech Republic during the period of 1994 to 2014. This reform changes are further used within the empirical analysis. Next part of the paper is structured in standard way. We describe the data and methods and follow up with presenting the results of empirical analysis and concluding remarks.
Evaluating the impacts of tax reforms
The ex-post evaluation of the impact of tax reform is from the methodological viewpoint very complicated issue. It is necessary to create an alternative scenario (so-called "based line scenario") which describes the situation without the implemented changes. Not only reform changes cause the change in public revenues; it is also influenced by the economic factors, such as GDP, unemployment rate and inflation. Considering the impact of the reforms, also the distinction between static and dynamic effects of reforms should be made. If, for example, the government will reduce the tax burden on labour, on the one hand, there is a drop in public revenues, but on the other hand this may also lead to increase of public revenues, because of the growth of the labour supply.
The dynamic effects are mostly long-term, and are not researched in most empirical studies. The reason is that for quantification of such long-term effects, it is necessary to know the value of the elasticities of tax bases on the changes in the tax burden, which is not easy to quantify due to absence of necessary quality data.
The static evaluation of the impact of reforms on tax revenues can be accessed from two methodological viewpoints -a bottom-up and top-down approach. The bottom-up approach is based on microsimulation. Using individual data from various statistical surveys (e.g. EU-SILC) the differences are calculated for each household in the tax payments between before and after the tax reform. Subsequently, the differences in the tax payments for various household types are multiplied by their numerical representation in the population. The advantage of this method of evaluation is the ability to analyse not only the change in public revenues, but the redistributive impacts as well. The disadvantage is that such approach is highly work and time demanding. Moreover, it is very difficult to take into account the effects of other factors, such as economic growth, inflation or others.
The second possibility for static evaluation of the impact of the reforms is a top-down approach, which is based on the data from national accounting and on time series analysis tools. Its advantage is the availability of data and the possibility in the context of the construction of individual regression models to take into account the effects of other external variables. The main disadvantage is often very short time series, which can negatively affect the quality of the created models. In this paper we used the top-down approach to quantify the impact of main changes in taxation of personal income on public revenues.
Major reforms influencing income of individuals in the Czech Republic
Personal income tax as well as legislation on obligatory insurance (social security and health insurance) is regularly subject to changes. Calculation of contribution on obligatory insurance and personal income tax is strongly interconnected in the Czech Republic. Tax base from employment is calculated as gross salary plus the contribution on obligatory insurance paid by the employer (the rate for this part of the obligatory contribution is 34 %; specific treatment must be respected such as minimum and maximum assessment bases etc.). Assessment base for the calculation of the contribution is derived from the tax base of employees and self-employed. Tax base of selfemployed can be significantly influenced by the use of so called lump sum expense; these are considered to be high in the Czech Republic compared to other EU/OECD countries. (OECD, 2014 , European Commission, 2014 . Due to this strong interconnection, the change in personal income tax can affect the contribution on obligatory insurance and vice versa.
In past twenty years, there have been several reforms in taxation (including contribution on obligatory insurance) of individuals with significant (in billions of CZK) impact on public budget. These changes were implemented mainly by following amendments: 545/2005 Coll., 261/2007 Coll., 221/2009 Coll., 500/2012 Coll.
Amendment of Income Tax Act number 545/2005 Coll. brought significant change in calculation of personal income tax as most of the tax deductions (for tax payer, spouse, children, students, disabled persons) were transformed to tax credits. With the same amendment the progressive tax rate was lowered within the first two brackets (from 15 % to 12 % and from 20 % to 19 %) and the lump sum expense rates were increased. The negative impact in the amount of CZK 14 bill. was assumed on personal income tax revenues in the reasoning report.
Most changes relevant for following analysis were effective since January 2008 (implemented by 261/2007 Coll.). Extensive reform incorporated among others flat tax rate of 15 % (replacing progressive tax rate) and significant increase of tax credits for individuals. Overall changes in personal income tax revenues assumed negative impact of CZK 19.4 bill. in the reasoning report. The same amendment introduced maximum assessment bases for the calculation of the contribution on both social security and health insurance in the amount of CZK 1,015,392 (calculated as 48 times average wage), which was expected to lower the contribution for 1.2 % of persons insured. The negative impact in the amount of CZK 4.4 bill. on contribution on social security and CZK 1.8 bill. on contribution on health insurance was assumed for 2008 in the reasoning report.
To support employment in the CR, as a part of the measures taken against the worldwide financial crises, extra credit on social security contribution was introduced by the amendment number 221/2009 Coll. The degressive credit was designed to support mainly employment of employees with lower wages, as they would greatly suffer by the loss of employment during the recession. The credit was planned as temporary support to employment In 2010, the maximum assessment base for contribution on health insurance was increased from 48 times the average wage to 72 times the average wage. At the same time the maximum assessment base for contribution on social security insurance remained at 48 times the average wage.
Amendment number 500/2012 Coll., effective since January 2013, introduced so called solidarity surplus tax of 7 % paid from income from employment and business profit of self-employed exceeding the value of 48 times average wage. This limit for solidarity surplus tax equals to maximum assessment base for calculation of contribution on social security insurance. Meaning that when the income from employment or profit from selfemployment exceeds the cap for contribution on social security insurance, the above part is subject to 7 % solidarity surplus tax. At the same time the maximum assessment base for contribution on health insurance has been abolished. This set of changes can be also considered as effort to have the social security (mainly pension) system as equivalent as possible and at the same time to get the obligatory payment from the richer to the public budget. Assumed impact of implementing the solidarity surplus tax in 2013 was CZK 1.5 bill., the same amount was assumed as resulting impact of abolishing the maximum assessment base for contribution on health insurance in the reasoning report.
Data and methodology
We used publicly available data on personal income tax revenues (data on collection of taxes from Financial Administration, 2015), contribution on social security (Statistics on Social Security for years 1994 to 2014 from Czech Social Security Office, 2015) and contribution on health insurance (Health yearbook 1994 employees and Wages and salaries (both available at GDP by the income approach from Czech Statistical Office, 2015a). Data for personal income tax are calculated as sum of personal income tax from dependent activity and personal income tax of self-employed. Other variables are overtaken from cited sources without any need of aggregation or other manipulation. All data are for the period of 1994 to 2014. For evaluation of period selected tax reforms, we create dummy variables assigning value 1 to the year of the change and 0 to all other years. Each dummy variable represent one change separately.
Descriptive and exploratory analysis
First, we performed descriptive and exploratory analyses to see the development in relevant variables used later in regression. There are 21 observations for all presented variables, as we work with the time series data for the period of 1994 to 2014. There are no missing values in the time series data. The value for health insurance contribution in 1994, which is also the minimum value in this time series, was available only as approximate rounded number of CZK 50,000 mill. (Health Information and Statistics of the Czech Republic, 2015, Health yearbook for 1994) . However, we are of the opinion that this does not limit the analysis. Figure 1 presents the development in time series further used in regression as dependent variables (PIT, SSC and HIC) and independent variables (CE and WS). Vertical grey lines represent main changes in the legislation influencing tax and contribution on obligatory insurance and thus having impact on public revenues of personal income tax, social security contribution and health insurance contribution. Transparent vertical areas emphasize the recession periods in the CR, as the periods with negative growth of real GDP; there is mainly visible the impact of the worldwide economic crisis in 2009.
The econometric evaluation of the impacts of selected reforms
Further, we analyse the impact of selected tax reforms on personal income tax revenues and on contribution on social security insurance and on health insurance.
Thus we estimate three regression models, where dependent variable is represented by these three types of public revenues personal income tax (PIT), social security contribution (SSC) and health insurance contribution (HIC).
We use two main explanatory variables alternatively for model with PIT as dependent variable (Model I) and for two models with SSC as dependent variable (Model II) and HIC as dependent variable (Model III). The reason for this solution is the different construction of PIT tax base and assessment bases of SSC and HIC. While since 2008 in the case of PIT is the tax base for employees so called super-gross wage (it means gross wage plus social and health insurance contribution paid by employer), in the cases of SSC and HIC is the assessment base the gross wage. Given the problematic approximation of tax and assessment bases for self-employed persons and their relatively minor significance in the public revenues we do not work with any variable that would describe it. But it can be expected that the development of their bases will be strongly correlated with the development of employees' wages. We can therefore assume, that the variables "Compensation of Employees" and "Wages and Salaries" contain in themselves also the information about the development of the tax and assessment bases of self-employed persons.
Because we work with the time series data, we have checked the stationarity problem. Unit root test showed a problem in most of the variables, and therefore we used the differentiation, bringing the number of observations fall to 20. To evaluate the effect of selected tax reforms, we create set of dummy variables setting 1 for the year when the change has been introduced and 0 for all other years.
We set up three regression models and due to a problem with the heteroskedasticity and autocorrelation we used consistent standard errors (HAC). Results of the regression models, as well as impacts assumed in reasoning reports of relevant legal acts are presented in Table 2 .
Presented results of regression models identified statistically significant effects of the three reforms in the case of PIT and two in the case of SSC. In the Model I, the positive relationship between "Compensation of employees" and tax revenue was confirmed. The regression coefficient of 0.16 represents the average marginal tax rate on supergross wage in the researched period. From the analysed reforms the major impact on public budgets had reform of 2008, which caused a loss of up to CZK 24 bill. in PIT revenue, while the Ministry of Finance predicted only less than CZK 20 bill. The second major intervention in PIT revenue was the transition from tax deductions for tax credit in 2006, which caused loss of CZK 19.6 bill., while the forecast was just CZK 14 bill. Finally, the introduction of the solidarity surplus tax and the abolition of the right to tax credit for working pensioners brought up additional revenue of CZK 7.5 bill., while the government presented an estimation of CZK 3.5 bill. Model II identified the marginal rate of insurance in the amount of 27 % of "Wages and salaries". Two of analysed reforms had statistically significant effects on the SSC revenue. Firstly it was the extension of maximum assessment base on employment income in 2008, which caused a reduction of SSC revenue in the range of CZK 7.5 bill., while the prediction of public administration was only CZK 4.4 bill. Secondly, the introduction of temporary extra credit on SSC for low-income employees in 2009 resulted in revenue shortfalls in the range of CZK 33 bill., while the assumption of government was only CZK 19 bill.
Model III identified the marginal rate of 10 % and the analysed reforms did not show any statistically significant impact on the HIC revenue. Relatively close to 10 % level of significance is the regression coefficient for reforms introducing a maximum assessment base in 2008, with the revenue shortfall estimated at CZK 3.6 bill., while the assumption of public administration was about 50 % lower.
